




































Nutritional	 education	 for	 pre-	 and	 type	 2	 diabetes	 empowers	 individuals	 to	 make	
positive	 dietary	 and	 lifestyle	 choices.	 As	 the	 world	 migrates	 to	 digital	 devices,	
opportunities	arise	for	education	resources	that	have	a	wide	reach	in	society	to	ease	
the	pressure	on	over-stretched	healthcare	services.	
The	 objective	was	 to	 develop	 and	 test	 the	 effectiveness	 of	 an	 electronic	 nutritional	




assessment	 (part	 two),	 of	 ethnic-specific	 groups	 using	 focus	 groups	 (Māori,	 Pacific	




64	people	with	pre-	 and	 type	2	diabetes,	 312	people	 interested	 in	diabetes	 and	72	
health	professionals.	Two	satiety	crossover	trials	(part	four),	in	which	a).	the	satiating	




information	 gathered	 in	 previous	 parts	 and	 with	 input	 from	 a	 focus	 group	 of	 ten	
	
	 iv	





in	 all	 ethnic	 focus	 groups.	 The	 need	 for	 nutritional	 education	 was	 confirmed	 by	
diabetes	 dietitians.	 The	 survey	 result	 showed	 health	 professionals	 had	 better	
nutritional	 knowledge	 than	other	 respondents,	 and	a	diagnosis	of	diabetes	was	not	







(P=0.003)	 in	health	professionals,	 and	16.3%	 (P<0.001)	 in	 people	 interested	 in	 the	
condition,	 including	 an	 improvement	 among	 ethnic	minority	 participants	 of	 14.1%	
(P=0.003);	with	participants	signalling	intentions	to	make	positive	dietary	and	lifestyle	
choices.		






The	 aim	 to	 develop	 an	 educational	 resource	 was	 conceived	 of	 by	 the	 Doctor	 of	
































The	 focus	 group	 study	 (Chapter	 3)	 and	 the	 first	 satiety	 study	 (Chapter	 5)	 were	
presented	as	posters	at	the	17th	International	Congress	of	Dietetics	(ICD)	in	Granada,	
Spain	2016.	The	 former	was	 also	 the	winning	 “People’s	Choice	Poster”	 in	 the	2017	
Waitemata	Health	 Excellence	 Award,	where	 the	 candidate	was	 awarded	 “Emerging	
Researcher	 of	 the	 year,	 2017”.	 	 The	 focus	 group	 study	 was	 presented	 at	 the	 New	
Zealand	Society	for	the	Study	of	Diabetes	(NZSSD)	dietitian	study	day	(2nd	May,	2017).	




















Pursuing	a	doctoral	degree	while	working	part	 time	 is	 challenging.	 I	 appreciate	 the	
encouragement	and	laughter	that	my	friends	and	work	colleagues	brought	into	my	life.	
I	am	especially	thankful	to	my	professional	supervisor	Roslyn	Norrie8,	who	gave	me	


























































































































































































people	 compared	 with	 the	 majority	 ethnic	 group	 living	 in	 predominantly	 Caucasian	
countries	(International	Diabetes	Federation,	2015b).	In	New	Zealand,	Indian	people	had	
the	highest	prevalence	of	diabetes	(11%)	followed	by	Pacific	Islanders	(9.6%)	(Ministry	
of	 Health,	 2014a).	 Māori	 were	 more	 likely	 to	 develop	 type	 2	 diabetes	 and	 diabetes	
complications	 compared	with	non-Māori	 (Ministry	of	Health,	2014b).	 South	Asian	and	
Pacific	Islanders	were	four	times	as	likely	to	be	on	treatment	for	diabetes	as	Europeans	
(Scragg,	2010).	Similar	situations	have	been	found	in	indigenous	Australians	(Minges	et	

























persons	 in	 primary	 care	 (Segal	 et	 al.,	 2013).	 In	 reality,	 there	 are	 far	 fewer	 dietetic	
positions	than	these	recommendations.	Insufficient	diabetes	dietary	knowledge	has	been	
reported	as	a	problem	among	patients	in	New	Zealand	and	overseas	(Breen	et	al.,	2015;	
Lawrenson	 et	 al.,	 2010).	 This	 lack	 of	 dietary	 knowledge	 in	 people	 with	 diabetes,	
regardless	of	years	of	diagnosis,	has	been	noted	by	 the	 candidate,	herself	 a	 registered	
dietitian	in	diabetes	secondary	care.	Anecdotally,	patients	report	having	received	advice	
from	primary	 care	providers	 and	 sourcing	nutritional	 information	 from	 their	 families,	





via	 videoconferencing,	 phone	 calls,	 text	messages,	 and	 emails.	 Smart	 phone	 apps	 also	
provided	new	approaches	to	help	people	manage	their	diabetes	(Chavez	et	al.,	2017;	Cui	











in	Waikato	 showed	 similar	 Internet	 access	 rates	 between	 Māori	 and	 non-Māori	 with	
diabetes	 (Reti	 et	 al.,	 2011).	 Results	 of	 systematic	 reviews	 have	 found	 Internet	 based	
diabetes	 education	 to	 improve	 patients’	 knowledge	 and	 diabetes	 control	 to	 various	
degrees	(Pal	et	al.,	2014;	Ramadas	et	al.,	2011).	With	minimal	patient-clinician	interaction,	
keeping	 individuals	 engaged	 is	 crucial	 (Ramadas	et	 al.,	 2015;	Weymann	et	 al.,	 2015a).	
Participants’	 post-learning	 knowledge	 and	 glycaemic	 control	 have	 been	 shown	 to	
positively	correlate	with	education	content	satisfaction,	website	usability,	and	frequency	
of	using	that	resource	(Ramadas	et	al.,	2015;	Rice	et	al.,	2017).	Hence,	programmes	use	
goal	 setting,	 interactive	 feedback	 and	 online	 support	 groups	 to	 enhance	 patients’	
engagement	 (Ramadas	 et	 al.,	 2011).	 However,	 the	 education	 content	 has	 largely	 been	

















































Diabetes	 is	 one	 of	 the	 fastest	 growing	 chronic	 conditions	 in	 the	 world	 (International	
Diabetes	Federation,	2015b;	Whiting	et	al.,	2011;	Wild	et	al.,	2004).	In	2015,	one	in	eleven	
adults	 had	 diabetes,	 costing	 12%	of	 global	 health	 expenditure	 (International	Diabetes	
Federation,	 2015b).	 It	 is	 predicted	 to	 increase	 for	 at	 least	 the	 next	 20	 years,	 further	












Benroubi,	2011;	Breen	et	al.,	2015).	There	 is	 confusion	among	 individuals	with	 type	2	
diabetes	in	understanding	which	type	of	macronutrients	affect	blood	glucose	levels,	with	
that	 uncertainty	 impacting	 individuals’	 food	 choices	 and	 interpretation	 of	 food	 labels	














the	 majority	 population,	 it	 has	 been	 found	 that	 ethnic	 minority	 groups	 have	 higher	
diabetes	rates	and	poorer	diabetes	outcomes	(International	Diabetes	Federation,	2015b;	
Ministry	 of	 Health,	 2014a;	 Ministry	 of	 Health,	 2014b).	 However,	 once	 culturally	
appropriate	 diabetes	 education	 has	 been	 provided	 in	 a	 familiar	 language,	 ethnic	
minorities	 have	 been	 able	 to	 achieve	 similar	 improvements	 in	 glycaemic	 control	
compared	 with	 the	 majority	 population	 (Attridge	 et	 al.,	 2014;	 Brown	 et	 al.,	 2002;	
Hawthorne	 et	 al.,	 2010).	 Diabetes	 control	 amongst	 ethnic	 minorities	 is	 positively	
correlated	with	knowledge	and	perceived	health	status	(Bains	&	Egede,	2011;	Bruce	et	al.,	
2003).		
In	 an	 electronic	 age,	 audio-visual	 education	 materials	 have	 been	 created	 to	 improve	
patients’	diabetes	knowledge	and	self-management	(Gerber	et	al.,	2005;	Glasgow	et	al.,	













An	 electronic	 literature	 search	 was	 conducted	 using	 PubMed®	 as	 the	 primary	 online	
database.	 Science	 Direct®	 and	 ProQuest®	 were	 used	 as	 secondary	 reference	 sources.	
Articles	published	in	English	from	1986	to	2017	involving	human	adult	participants	are	
included.	 Key	 search	 terms	 were:	 “diabetes”,	 “education”,	 “Internet”,	 “pre-diabetes”,	






Patient	 education	 provides	 individuals	with	 information	 enabling	 them	 to	 understand	
and	 manage	 the	 condition	 (Diabetes	 UK,	 2009;	 Norris	 et	 al.,	 2001).	 Diabetes	 self-









Information	delivered	by	healthcare	professionals	 face-to-face	 is	 regarded	as	 the	most	
trusted	 source	 by	 patients.	 It	 provides	 patients	 with	 an	 opportunity	 to	 discuss	 their	
personal	concerns	and	to	seek	specific	advice	(Diabetes	UK,	2009).		Medical	nutritional	
therapy	delivered	by	 registered	dietitians	has	been	 found	 to	 improve	diabetes	 control	
with	 a	 reduction	 in	 glycated	 haemoglobin	 A1c	 (HbA1c)	 of	 5-20	 mmol/mol	 (0.5-2%)	






to	 a	 long	waiting	 time	with	 short	 consultations	 (Diabetes	UK,	 2009;	 Guariguata	 et	 al.,	
2014).		
2. Diabetes	printed	materials	
To	 encourage	 informed	 diabetes	 self-care,	 print	 materials	 are	 given	 to	 individuals	 to	
supplement	professional	consultations.	Hardcopy	materials	provide	an	effective	way	to	
deliver	 diabetes	 information	 with	 some	 resources	 translated	 into	 multiple	 languages	
(Diabetes	Australia,	2015;	Diabetes	New	Zealand,	2016;	Diabetes	UK,	2016).	However,	the	
information	 tends	 to	 be	 generic	 and	 may	 not	 provide	 the	 specifics	 that	 patients	 are	
seeking.	Moreover,	 the	 effectiveness	 of	 using	 the	 information	 can	 be	 compromised	 in	
those	 with	 poor	 health	 literacy	 especially	 among	 indigenous	 populations	 and	 ethnic	
minorities	(Brega	et	al.,	2012;	Hosey	et	al.,	1990;	Kutner	et	al.,	2006;	Sarkar	et	al.,	2006;	
Schillinger	 et	 al.,	 2002).	 Additionally,	 inconsistent	 quality	 of	 translation	 and	 lack	 of	
consideration	 of	 cultural	 needs	 has	 been	 identified	 (Hamrosi	 et	 al.,	 2014;	McKenna	&	
Doward,	 2005).	 Print	materials	 are	 prone	 to	 becoming	 outdated,	 resulting	 in	 patients	
having	material	 that	may	not	 reflect	 current	 thinking	 (Coulter	et	al.,	1999;	Marshall	&	
Williams,	2006).	
3. Diabetes	group	education	








study	 in	 New	 Zealand	 showed	 group-based	 DSME	 among	 Europeans,	 Māori,	 Pacific	






with	 the	 service	 (Diabetes	 UK,	 2009).	 However,	 despite	 expressions	 of	 interest,	





attendance	 rate	 was	 caused	 by	 barriers	 such	 as	 low	 health	 literacy,	 financial	 or	
occupational	barriers	(Cauch-Dudek	et	al.,	2013).	Also,	although	increasing	numbers	of	
people	with	diabetes	had	been	offered	courses,	there	were	still	geographical	areas	that	
had	 no	 established	 programme	 (Diabetes	 UK,	 2009).	 In	 2009,	 just	 over	 one	 third	 of	
Diabetes	UK	members	had	attended	a	course	since	diagnosis	and	half	of	those	who	had	
not	attended	wished	to	attend	(Diabetes	UK,	2009).			
Clearly	 there	 is	a	need	 for	diabetes	education.	For	 those	able	 to	attend	DSME	courses,	
benefits	have	been	found.	Nevertheless,	only	a	proportion	of	people	with	diabetes	receive	
such	 assistance.	 Lack	 of	 transportation,	 work	 commitments,	 language	 barriers	 and	
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financial	 cost	were	 found	 to	 be	 the	main	 barriers	 preventing	 patients	 from	 accessing	
diabetes	care	in	a	traditional	face-to-face	setting	(Attridge	et	al.,	2014;	Cauch-Dudek	et	al.,	
2013;	Coonrod	et	al.,	1994;	Diabetes	UK,	2009).	Digital	resources	on	the	other	hand	may	







Online	diabetes	 self-management	education	has	advantages	over	 conventional	 face-to-
face	 sessions	 in	 that	 it	 allows	 individuals	access	 to	diabetes	education	and	supporting	
services	at	their	convenience.	A	pilot	study	conducted	at	Stanford	University	found	that	
an	 Internet	 diabetes	 self-management	 workshop	 provided	 effective	 and	 culturally	
appropriate	 education	 sessions	 to	 American	 Indians	 and	 Alaskan	 Natives	 (Jernigan	 &	
Lorig,	 2010).	 Participants	 communicated	 online	 in	 a	 culturally	 friendly	 and	 relaxed	
environment.	This	online	workshop	was	highly	valued	by	participants	living	in	rural	and	
tribal	settings	as	it	reduced	time	constraints	and	overcame	geographic	barriers	(Jernigan	
&	 Lorig,	 2010).	 Together	 with	 rapidly	 growing	 Internet	 usage	 and	 limited	 healthcare	
resources,	 patients’	 preference	 has	 shifted	 from	 acquiring	 traditional	 paper-based	 or	
face-to-face	information	to	web-	or	app-based	information	(Fox	&	Duggan,	2013b).	
1. Predictors	of	using	health	information	online	













in	 the	 United	 States	 sought	 health	 information	 online	 and	 59%	 used	 the	 Internet	
specifically	 to	 seek	 information	 on	 a	 medical	 condition,	 symptoms	 or	 treatment	 for	
themselves	or	someone	else	(Fox	&	Duggan,	2013b).	A	similar	uptake	has	been	found	in	









differences	 in	 where	 the	 search	 was	 conducted	 and	 what	 type	 of	 devices	 were	 used	
(Reininger	et	al.,	2013).	Most	Mexican	American	participants	accessed	health	information	













were	more	 likely	 to	 have	 gathered	 information	 online	 about	 their	 medical	 problems,	
treatment	 and	medications.	 They	were	 also	more	 likely	 to	 have	 reviewed	 and	 shared	
personal	 health	 experiences	 (Fox	 &	 Duggan,	 2013a).	 Exposure	 to	 health	 information	
online	 has	 been	 found	 to	 influence	 individuals’	 health	 care	 behaviour	 and	 decision-












on	 the	 Net	 (HON)	 Foundation	 established	 the	 Code	 of	 Conduct	 to	 standardise	 the	
reliability	and	quality	of	medical	and	health	information		on	websites	(Health	On	the	Net	




health	 condition	of	 interest	 and	 its	 natural	 causes	were	described	 in	over	80%	of	 the	
websites,	 no	 website	 provided	 “probabilities	 of	 outcomes	 in	 an	 unbiased	 and	
understandable	way”	with	only	one	website,	a	commercial	site	selling	medical	supplies,	
offering	support	for	decision-making.	Less	than	5%	of	the	websites	involved	people	with	









interventions	 were	 mainly	 delivered	 by	 clinicians	 via	 face-to-face,	 emails	 or	 text	
messages;	the	intervention	did	not	include	diabetes	education;	the	study	was	unfinished;	
or	 the	 study	 was	 a	 repeat	 and	 used	 the	 same	 data.	 The	 same	 literature	 search	 was	
performed	 in	 Science	 Direct®	 and	 ProQuest®	 and	 an	 additional	 five	 studies	 were	
identified	(Figure	2-1).	


















































RCT	 4-6	month	 Education	 English	 174	 49.9	 9.9	 _	 _	
Gerber	et	al	
(2005)		
RCT	 1	year	 Education	 English	&	
Spanish	




















































































































































































3	months	 Education	 German	 179	T2DM	
382	chronic	
back	pain	



































after	 completing	 the	pre-study	 assessment.	 Positive	 learning	outcomes	may	be	due	 to	








developing	 eye,	 kidney	 or	 heart	 disease	 than	 control	 patients,	 especially	 among	 those	
with	low	literacy.	A	reason	for	the	lack	of	effect	may	be	due	to	inadequate	interaction	with	





incorporating	 ethnic	 foods	 and	 translating	 into	 various	 languages.	 Three	 uncontrolled	
interventional	 studies	 explored	 the	 effectiveness	 of	 ethnic-specific	 education	material	
(Carolan-Olah	et	al.,	2015;	Porter	et	al.,	2009;	Reininger	et	al.,	2013).	Two	studies	were	
carried	out	in	the	United	States,	one	with	Hispanic	participants	(n	=	9)	(Porter	et	al,	2009)	
and	 the	 other	 with	 African	 Americans,	 Caucasians,	 and	 Mexican	 Americans	 (n	 =	 71)	
(Reininger	et	al,	2013).	The	numbers	of	participants	were	small	in	both	studies,	however	
significant	 improvements	 in	 knowledge	 were	 reported.	 Although	 neither	 study	 had	 a	
control	 group,	 participants’	 knowledge	was	 assessed	 immediately	 before	 and	 after	 an	
educational	 intervention	 (Porter	 et	 al.,	 2009;	 Reininger	 et	 al.,	 2013).	 This	 instant	
reassessment	minimised	the	effect	of	other	confounding	variables,	although	immediate	
recall	may	overestimate	learning	effects	as	it	requires	a	greater	reliance	upon	memory	
than	 reasoning	 and	 practice	 (Alba	 &	 Hutchinson,	 2000;	 Schneider	 &	 Laurion,	 1993).	






clinic	 appointment	 between	 pre-	 and	 post-assessments.	 However,	 without	 a	 control	
group	 it	 is	 not	 possible	 to	 evaluate	 whether	 the	 knowledge	 gain	 was	 from	 using	 the	




their	 stage	 of	 change.	 The	 study	 showed	 that	 post-education	 knowledge	was	 strongly	
related	to	content	satisfaction,	acceptability,	and	usability	of	the	website,	and	moderately	
associated	with	frequency	of	use	and	duration	of	time	spent	on	the	website	(Ramadas	et	




information	 responding	 to	 an	 individual’s	message	 than	 those	who	 received	 the	 same	
information	 without	 tailoring.	 However,	 as	 the	 study	 did	 not	 measure	 baseline	
knowledge,	 it	 was	 unclear	 if	 the	 differences	 in	 knowledge	 were	 caused	 by	 the	
intervention,	by	baseline	variation,	or	by	the	time	spent	on	the	resource	(Weymann	et	al.,	
2015a).	The	studies	above	show	potential	for	learning	using	electronic	means,	but	having	














(1986)	 found	 computer	 training	 significantly	 reduced	 HbA1c	 by	 0.7	 -	 0.8%	 (8	 -	 9	
mmol/mol)	in	participants	with	type	1	diabetes	from	baseline	of	9.3%	(78	mmol/mol)	
(P	<	0.05)	and	insignificantly	reduced	HbA1c	by	0.8%	(9	mmol/mol)	in	participants	with	
type	 2	 diabetes	 from	 baseline	 of	 8.7%	 (72	 mmol/mol)	 (P	 >	 0.1).	 Frequency	 of	
hypoglycaemia	and	insulin	adjustment	may	impact	the	intervention	effects,	which	could	




(Wise	 et	 al.,	 1986).	 Interestingly,	 HbA1c	 significantly	 improved	 by	 0.7	 -	 0.8%	 (8	 -9	
mmol/mol)	 among	 participants	 who	 received	 initial	 assessment	 only,	 whilst	 no	
improvement	 was	 shown	 in	 the	 no-assessment	 type	 1	 and	 type	 2	 diabetes	 control	
groups.	 A	 possible	 explanation	 was	 that	 the	 knowledge	 assessment	 itself	 may	 have	
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stimulated	 motivation	 and	 awareness	 to	 diabetes	 care	 leading	 to	 some	 behaviour	
changes.		
An	 Internet-based	 diabetes	 self-management	 programme	 (IDSMP)	 developed	 by	
Stanford	University	(Lorig	et	al.,	2010)	provided	diabetes	training	and	a	6-month	period	
of	monitoring,	goal	setting,	and	peer	support.	Despite	this	study	having	had	a	much	more	
complex	 intervention	 design	 than	 the	 study	 by	 Wise	 et	 al,	 only	 a	 small	 0.1%	 (1	
mmol/mol)	 reduction	 in	 HbA1c	 was	 found.	 A	 lower	 HbA1c	 at	 baseline	 (6.4%,	 46	
mmol/mol)	compared	to	the	Wise	et	al	participants	(8.4	-	9.6%,	68	–	81	mmol/mol)	may	





greater	reduction	 in	HbA1c	 in	 the	 intervention	group	than	a	control	group	(-2.1	vs.	 -






based	 on	 their	 diabetes	 self-care	 data;	 an	 intervention	 associated	 with	 a	 significant	
improvement	in	HbA1c	(-1.6%,	-17	mmol/mol,	P	=	0.027)	from	baseline	as	opposed	to	
no	 change	 in	 the	 usual	 care	 group.	 Also,	 similar	 to	 the	 studies	 above,	 a	 significantly	
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regular	 resource	 use	 at	 home	may	 be	 an	 issue	when	 interventions	 are	 delivered	 via	











the	 content	 of	 the	 film.	 Without	 a	 control	 group,	 it	 is	 difficult	 to	 evaluate	 if	 the	
improvement	was	caused	by	motivation,	or	education,	or	both.		
McMahon	et	al	found	telephone	support	(n	=	51)	and	personal	messages	(n	=	51)	did	not	
give	 additional	 benefit	 to	 web-based	 education	 (n	 =	 49).	 All	 three	 groups	 showed	
significant	reductions	in	HbA1c	(-1.3%	to	-1.7%,	-14	to	-19	mmol/mol)	from	a	baseline	
of	9.6	-	10.1%	(81	–	87	mmol/mol)	with	no	between-group	difference.	Achieving	similar	














management	 (American	 Diabetes	 Association,	 2017b).	 Five	 studies	 examined	 blood	













comparing	 the	 intervention	 groups	 to	 the	 usual	 care	 groups	 (Glasgow	 et	 al.,	 2012;	
McMahon	et	al.,	2012;	Quinn	et	al.,	2011;	Yu	et	al.,	2014).	However,	education	in	relation	
to	 lowering	 blood	 lipids	was	 not	 documented	 in	 any	 of	 these	 studies.	 Again,	 lack	 of	
education	may	have	skewed	the	results	towards	a	null	effect.		
Four	RCTs	(Gerber	et	al.,	2005;	Glasgow	et	al.,	2012;	McMahon	et	al.,	2012;	Yu	et	al.,	
2014)	 reported	 electronic	 diabetes	 education	 did	 not	 result	 in	 any	 weight	 change.	












































































































































































































































































































































































































































































































education	 program	 (Table	 2-2).	 All	 studies	 reported	 a	 positive	 result	 including	
improved	eating	habits	(Gerber	et	al.,	2005;	Glasgow	et	al.,	2012),	fat	intake	(Glasgow	et	
al.,	2012),	and	 intention	 to	eat	a	healthier	diet	 (Reininger	et	al.,	2013).	Glasgow	et	al	
reported	 that	 visiting	 the	 website,	 generating	 action	 plans	 and	 self-monitoring	
















of	 self-care,	 such	 as	 blood	 glucose	 self-monitoring,	 visiting	 physicians	 and	 decision	
making	(Gerber	et	al.,	2005;	Lorig	et	al.,	2010;	Wangberg,	2008;	Weymann	et	al.,	2015a;	
Yu	 et	 al.,	 2014).	 Significantly	 improved	 self-care	 from	baseline	 has	 been	 reported	 in	
some	studies	(Gerber	et	al.,	2005;	Wangberg,	2008;	Yu	et	al.,	2014),	whereas	Glasgow	et	
al	reported	no	significant	improvement	in	medication	adherence	after	using	a	computer-





dietary	 intake,	 physical	 activity,	medication	 compliance	 and	 self-care	 is	 inconsistent.	
Making	sustained	behaviour	change	is	crucial	to	achieving	an	optimal	long	term	health	
outcome,	however	adopting	a	new	behaviour	or	changing	the	existing	one	requires	not	



















participants	 increased	 diabetes	 knowledge	 and	 25%	 increased	 carbohydrate	 counting	
skills	(Porter	et	al.,	2009).	In	a	study	conducted	by	Carolan-Olah	et	al	with	predominantly	
Asian	 participants,	 70.6%,	 50.0%	 and	 36.8%	 of	 participants	 improved	 or	 maintained	





With	 an	 increasingly	 high	 prevalence	 of	 diabetes	 and	 demands	 for	 specialist	 care,	
providing	 diabetes	 self-management	 education	 upon	 diagnosis	 is	 crucial.	 Time,	 cost,	
location	and	availability	of	the	healthcare	services	were	often	identified	as	barriers	for	
patients	 to	 access	 diabetes	 care	 and	 obtain	 diabetes	 information.	 As	 a	 result,	 many	
patients	 turned	 to	 the	 Internet	 to	 search	 for	 information.	However,	without	a	medical	
background	 patients	 were	 often	 unable	 to	 distinguish	 high-quality	 from	 low-quality	
information.	Cultural	beliefs	and	language	difficulties	may	hinder	ethnic	minority	patients	





been	 reported.	 Environmental	 distractions,	 baseline	 HbA1c,	 inconsistent	 use	 of	 the	
resource	and	comprehensiveness	of	the	information	may	all	 impact	the	final	result.	No	
ethnic	differences	were	reported	as	an	outcome	of	using	an	online	education	program	





are	 not	 readily	 available	 to	 the	 general	 public.	 All	 education	 was	 delivered	 via	 text,	
pictures	and/or	video.	Participants	were	not	given	an	option	to	choose	their	preferred	
learning	 style.	 Additionally,	 there	 has	 been	no	 indication	 in	 the	work	 to	 date	 that	 the	
resources	were	developed	with	 input	 from	the	 intended	recipients.	Assessing	peoples’	
knowledge	 gap	 and	 desires	 and	 incorporating	 these	 ideas	 into	 a	 resource	 will	 likely	
encourage	engagement.		



























Poorly	 controlled	 glycaemia	 increases	 the	 risk	 of	 diabetes	 complications	 and	 reduces	
quality	of	life	and	life	expectancy	(Stratton	et	al.,	2000).	The	situation	is	more	challenging	
for	 indigenous	 and	 ethnic	 minority	 individuals	 living	 in	 predominantly	 Caucasian	
countries.	 In	 New	 Zealand,	 Māori	 and	 Pacific	 people	 with	 diabetes	 experience	 earlier	




al.,	 2008),	 have	 less	 engagement	 with	 diabetes	 services	 (Ferguson	 &	 Candib,	 2002;	
Kristensen	 et	 al.,	 2007)	 and	 have	 higher	 emotional	 distress	 (Delahanty	 et	 al.,	 2007;	




have	 poorer	 health	 outcomes	 compared	with	 the	majority	 ethnic	 group	 (Bruce	 et	 al.,	
2003;	Diabetes	UK,	2010;	Lanting	et	al.,	2005;	Mukhopadhyay	et	al.,	2006).	


















the	 study.	 Additionally,	 advertisements	 were	 placed	 on	 noticeboards	 in	 local	medical	




or	 hearing	 difficulties,	 unable	 to	 speak	 English	 or	 over	 age	 79	 years.	 The	 Ngāi	 Tahu	











specific	 focus	 groups.	 Although	 five	 ethnic-specific	 focus	 groups	 each	 with	 seven	
participants	were	 originally	 planned,	 additional	Maori	 and	Pacific	 Island	 focus	 groups	
were	conducted	due	to	last	minute	drop	outs.	
Prior	 to	 the	 focus	group,	a	written	 information	sheet	 (Appendix	3)	was	given	 to	each	
participant,	 reiterating	 the	 study	 requirements	 and	 risks,	 together	 with	 telephone	
numbers	and	email	addresses	 if	queries	were	 forthcoming.	Participants	were	asked	 to	
provide	 written	 informed	 consent	 and	 to	 fill	 out	 a	 short	 questionnaire	 about	 their	




The	 focus	 groups	 were	 designed	 and	 conducted	 in	 accordance	 with	 Stewart	 et	 al’s	
recommendations	 (David	W.	Stewart,	2007).	The	 focus	groups	were	delivered	 face-to-
face	in	Auckland	apart	from	one	conducted	in	Palmerston	North	with	Māori	participants,	
using	Skype®	to	overcome	geographic	barriers	(Janghorban	et	al.,	2014).	The	duration	of	
each	 focus	 group	 was	 approximately	 one	 hour,	 conducted	 in	 a	 safe	 and	 comfortable	
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environment	 with	 each	 session	 audio-recorded.	 An	 interviewer	 guide	 was	 used	 to	
conduct	each	focus	group.		
The	 focus	 group	questions	were	 arranged	 in	 a	 logical	 order,	with	 the	most	 important	
questions	 towards	 the	 beginning	 (Appendix	 4).	 The	 questions	were	 open-ended	 and	

































	 Total	 European	 Māori	 PI	 East	Asian	 Indian	
(n	=	29)	 (n	=	6)	 (n	=	5)	 (n	=	4)	 (n	=	8)	 (n	=	6)	
N,	pre-diabetes		 9	 3	 1	 0		 4	 1	
N,	type	2	diabetes	 20	 3	 4	 4	 4	 5	
Mean	years	of		
pre-diabetes	 2.6	 4.3	 2.0	 -	 2.0	 0.5	
Mean	years	of		
type	2	diabetes	 13.7	 3.3	 27.3	 10.8	 14.0	 11.2	
Gender,	male	n	(%)	 11	(37%)	 1	(17%)	 3	(60%)	 1	(25%)	 2	(25%)	 4	(67%)	
Age,	n	(%)	
 	 45	–	54	years	 3	(10.3%)	 0	(0%)	 1	(20%)	 0	(0%)	 2	(25%)	 0	(0%)	
 	 55	–	64	years	 10	(25%)	 2	(33%)	 1	(20%)	 2	(50%)	 3	38%)	 2	(33%)	
 	 65	–	74	years	 15	(52%)	 4	(67%)	 3	(60%)	 2	(50%)	 3	(38%)	 3	(50%)	
 	 74	–	79	years	 1	(3%)	 0	(0%)	 0	(0%)	 0	(0%)	 0	(0%)	 1	(17%)	
Diabetes	medication,	n	(%)	
 	 None	 6	(21%)	 3	(50%)	 1	(20%)	 0	(0%)	 2	(25%)	 0	(0%)	
 	 Metformin	 19	(67%)	 3	(50%)	 3	(60%)	 3	(75%)	 5	(63%)	 5	(83%)	
 	 Sulfonylureas	 8	(28%)	 0	(0%)	 2	(40%)	 1	(25%)	 2	(25%)	 3	(50%)	
 	 Insulin	 4	(14%)	 1	(17%)	 2	(40%)	 0	(0%)	 1	(13%)	 0	(0%)	





Of	 29	 participants,	 six	 participants	were	 not	 on	 any	 diabetes	medication.	 Of	 those	 on	
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medication;	 nineteen	 were	 prescribed	 metformin,	 eight	 on	 sulfonylureas,	 one	 took	 a	
























Apart	 from	 three	 people	 who	 had	 recently	 attended	 diabetes	 education	 classes,	
participants	 struggled	when	asked	 to	describe	pre-	and	 type	2	diabetes,	what	 the	 risk	
factors	 were	 of	 developing	 type	 2	 diabetes,	 and	 the	 reasons	 for	 pharmaceutical	 and	
lifestyle	 intervention.	 European,	 Māori	 and	 East	 Asian	 groups	 commented	 on	 the	
inconsistency	of	medical	and	nutritional	information	obtained	from	the	Internet,	and	of	
more	concern,	between	health	professionals.	Confusion	due	to	lack	of	diabetes	knowledge	
or	 being	 exposed	 to	 conflicting	 information	 was	 apparent	 across	 all	 ethnic	 groups.	














diet	 and	medication	were	 apparent	 in	 participants	 of	Māori,	 Pacific	 Island	 and	 Indian	






























































and	 worried	 about	 diabetes	 complications,	 medication	 side	 effects,	 eating	 unhealthy	
















consultation	 style	 that	 placed	 restrictions	 on	 their	 dietary	 intake.	 Frustration	 with	















thoughts.	 All	 ethnic	 groups	 stated	 an	 interest	 in	 understanding	 diabetes,	 diabetes	
medications,	 diet,	 lifestyle,	 and	 how	 to	 make	 changes.	 Several	 participants	 in	 the	
European,	 Māori	 and	 Pacific	 Island	 groups	 expressed	 strong	 desires	 to	 halt	 the	
progression	of	diabetes	and	to	stay	healthy.	Several	participants	from	each	ethnic	group	
described	 feeling	 satisfied	 and	even	delighted	when	achieving	goals	 such	as	 achieving	
recommended	 blood	 glucose	 and	 maintaining	 dietary	 change.	 Some	 participants	
described	their	sense	of	gratitude	towards	families,	friends,	healthcare	professionals,	and	








Recognising	 the	 need	 for	 good	 diabetes	 control	 and	 the	 setting	 of	 life	 goals,	 such	 as	
preventing	 diabetes	 complications	 and	 spending	 quality	 time	with	 families,	 served	 as	
inspiration.	Many	 participants	 expressed	 satisfaction	 from	 having	 discovered	ways	 to	
change	diet	and	lifestyle,	being	able	to	sustain	these	changes,	avoiding	temptation,	and	



























lifestyle	 changes.	 Being	 culturally	 appropriate	was	 also	 highlighted	 by	 East	 Asian	 and	
Pacific	Island	groups.	Although	European,	Māori	and	Indian	groups	felt	comfortable	with	








Māori,	 Pacific	 Island	 and	 Indian	participants	 expressed	 a	willingness	 to	make	 lifestyle	
changes	but	felt	overly	dependent	on	treatment	plans	assigned	by	health	professionals.	












Most	 participants	 supplemented	 the	 advice	 of	 their	 health	 professionals	 by	 taking	
initiatives	 to	 improve	 their	 diabetes	 knowledge	 by	 reading	 books,	 searching	 online,	
attending	diabetes	classes,	making	dietary	changes,	and	self-monitoring	blood	glucose.	In	
some	cases,	this	lead	to	self-adjustment	of	diabetes	medications.	The	main	drivers	for	self-


















create	meal	 plans	was	 clearly	 shown	 in	 all	 focus	 groups.	 Convenience	 and	 immediate	
information	 feedback	 were	 highly	 regarded	 attributes,	 although	 reliability	 of	 this	


















Computer,	n	(%)	 	 	 	 	 	 	
	 Regular	use	 19	(66%)	 6	(100%)	 4	(80%)	 1	(25%)	 5	(62%)	 3	(50%)	
	 No/seldom	use	 10	(34%)	 0	(0%)	 1	(20%)	 3	(75%)	 3	(38%)	 3	(50%)	
Smart	phone,	n	(%)	 	 	 	 	 	 	
	 Regular	use	 14	(48%)	 2	(33%)	 3	(60%)	 1	(25%)	 5	(62%)	 3	(50%)	
	 No/seldom	use	 15	(52%)	 4	(67%)	 2	(40%)	 3	(75%)	 3	(38%)	 3	(50%)	
Tablet,	n	(%)	 	 	 	 	 	 	
	 Regular	use	 12	(41%)	 3	(50%)	 2	(40%)	 2	(50%)	 2	(25%)	 3	(50%)	














Table	 3-4	 lists	 coding	 phrases	 derived	 from	 the	 transcription	 analysis.	 These	 coding	
phrases	 describing	 experiences	 and	 expectations	 of	 diabetes	 care	 in	 different	 ethnic	














































































There	was	 a	 strong	 desire	 to	 stay	 healthy	 and	 stop	 diabetes	 progression	 in	 all	 ethnic	
groups.	Every	participant	was	interested	in	understanding	diabetes,	medications,	diet	and	
exercise.	At	least	one	participant	in	each	group	described	a	sense	of	achievement	when	
they	met	 the	 target	blood	glucose	 level	or	when	 they	maintained	a	healthy	diet.	Many	
expressed	 their	 gratitude	 for	 the	 support	 given	 by	 families,	 friends,	 and	 healthcare	





groups	 complained	 of	 inconsistent	 information	 online.	 Lacking	 control	 over	 diabetes	
management	due	to	limited	understanding	of	diabetes	and	its	treatment	left	the	majority	
of	Māori	and	Pacific	 Island,	and	some	Indian	participants,	 feeling	powerless	over	 their	
own	 health	 destiny.	 Participants	 of	 all	 ethnicities	 except	 Indian,	 disliked	 a	 top-down	
consultation	style	 that	placed	restrictions	on	 their	dietary	 intake	and	did	not	promote	
self-control.	 Frustration	 regarding	 taking	 medication	 lifelong,	 non-agreed	 medication	
changes	and	receiving	conflicting	dietary	advice	was	mentioned	by	European,	Māori	and	
Pacific	Island	participants.	A	few	Pacific	Island	and	most	Indian	participants	felt	annoyed	
at	 having	 to	 provide	 ongoing	 self-care	 and	 monitoring	 for	 diabetes	 management.	
	
	 67	











be	 addressed	 to	 help	 eliminate	 the	 ethnic	 disparities	 in	 diabetes	 management	 and	
outcome.		




professionals	 need	 to	 ensure	 they	 communicate	 safe	 and	 effective	 treatment	 plans.	




This	will	 not	 only	 create	 trust	 in	 the	 patient-clinician	 relationship,	 but	 also	 enhances	
patients’	adherence	to	medical	and	dietary	advice	(Funnell	&	Anderson,	2004;	Varming	et	
al.,	2015).		
In	 contrast,	 Indian	participants	 in	 this	 study	presented	deep	 respect	and	 trust	 toward	
clinicians’	knowledge	and	judgment.	This	is	similar	to	British	Indian	patients	interviewed	
by	Lawton	et	al	(Lawton	et	al.,	2005;	Lawton	et	al.,	2006).	These	findings	are	in	agreement	




























Pacific	 Island	 and	 Indian	 participants	 also	 showed	 a	 higher	 reliance	 on	 referrals	 to	
diabetes	 specialist	 appointments.	 However,	 in	 reality	 often	 a	 long	waiting	 time	 could	
occur	 in	 the	 public	 hospital	 system	 which	 weakens	 the	 initial	 engagement	 with	 the	
diabetes	service,	especially	in	Māori	and	Pacific	patients	(Milne	et	al.,	2014).	In	addition,	










et	 al.,	 2006).	 Although	 some	 diabetes	 resources	 have	 been	 translated	 into	 multiple	
languages,	 most	 resources	 are	 generic	 in	 order	 to	 accommodate	 a	 wide	 spectrum	 of	
diabetes	 needs	 (Branchadell	 &	 West,	 2005;	 Hall	 et	 al.,	 2016;	 Wolz,	 2015).	 The	
effectiveness	of	a	resource	could	be	limited	by	translation	quality,	availability,	frequency	






quality	 and	 safety	 of	 online	 diabetes	 information	 has	 been	 found	 to	 be	 variable	
(Chomutare	 et	 al.,	 2011;	 Greene	 et	 al.,	 2011;	Weitzman	 et	 al.,	 2011).	 Misinformation,	
advertisements,	poor	readability,	 lack	of	evidence-based	recommendations	and	 lack	of	
medical	disclaimers	were	of	concern	(Weitzman	et	al.,	2011).	Despite	reservations	about	
the	 reliability	 of	 information,	 almost	 all	 participants	 described	 a	 willingness	 to	 study	
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diabetes	 online.	 High	 acceptance	 of	 online	 education	 could	 be	 attributed	 to	 increased	
exposure	to	online	health	 information	over	recent	years	(Fox	&	Duggan,	2013b;	Fox	&	












Care	 must	 be	 taken	 not	 to	 over-generalize	 the	 results.	 Only	 participants	 who	 spoke	





ethnic-specific	 diabetes	 educational	 programmes.	 Also,	 participants	who	 attended	 the	
focus	groups	were	motivated	to	do	so.	Their	efforts	in	researching	diabetes	self-care	may	
not	 represent	 the	 population’s.	 Although	 all	 participants	were	 encouraged	 to	 provide	





















• All	 groups	 preferred	 diabetes	 education	 to	 be	 simple,	 visual,	 practical,	 and	
culturally	appropriate.	

















their	 own	 condition	 (Funnell	 &	 Anderson,	 2004;	 Hernandez-Tejada	 et	 al.,	 2012).	
Insufficient	 dietary	 knowledge	 and	 misconceptions	 may	 result	 in	 unnecessary	 food	
avoidance	 causing	 imbalanced	dietary	 intake	 (Breen	 et	 al.,	 2015;	 Spronk	 et	 al.,	 2014).	
Breen	et	al	reported	patients	with	type	2	diabetes	with	less	nutritional	knowledge	were	
more	 likely	 to	 limit	 their	 sugar	 intake,	 resulting	 in	 lowered	 consumption	 of	 fruit,	
vegetables	and	dairy	products	 than	those	with	good	knowledge	(Breen	et	al.,	2015).	A	












consultation	 time	 with	 health	 professionals	 led	 to	 unresolved	 issues,	 resulting	 in	
participants	seeking	answers	from	the	Internet	despite	their	concerns	about	the	quality	
of	the	online	information.		
The	aim	of	 this	online	 information-gathering	survey	was	 to	collect	 information	 from	a	
wider	 New	 Zealand	 population	 sample	 than	 the	 focus	 groups	 in	 order	 to	 explore	
participants’	 dietary	 habits,	 nutritional	 knowledge,	 sources	 of	 nutritional	 information,	








Diabetes	 Auckland,	 social	 media,	 emails,	 and	 contacts	 within	 primary	 and	 secondary	
























































































difference	 among	 the	 three	 groups	 in	 the	proportion	 of	 participants	 consuming	white	
bread,	oat	porridge,	Weet-bix®,	rice	bubbles,	bran	flakes,	breakfast	cereals,	wraps,	pita	
bread,	 chapatti,	 naan,	 roti,	 brown	 rice,	 sushi,	 couscous,	 wholemeal	 pasta,	 dumplings,	














Wholemeal	bread	 35%	a	 39%	a	 19%	b	 0.006	
Wholegrain	bread	 60%	a	 64%	a	 89%	b	 0.000	
Muesli	 16%	a	 32%	c	 50%	b	 0.000	
White	rice	 55%	ab	 64%	b	 46%	a	 0.011	
White	pasta	 20%	a	 37%	b	 36%	a	 0.045	
Noodles	 13%	a	 28%	b	 16%	a	 0.009	
Rice	crackers	 13%	a	 26%	b	 34%	b	 0.023	
Wholegrain	crackers	 20%	a	 19%	a	 47%	b	 0.000	
Almond	milk	 4%	ab	 10%	b	 0%	a	 0.011	
Yoghurt	 55%	a	 60%	a	 89%	b	 0.000	







including	 57	with	 pre-	 and	 type	 2	 diabetes,	 306	 interested	 in	 diabetes	 and	 72	 health	
professionals.	There	was	no	significant	difference	among	the	three	groups	in	the	number	
and	percentage	who	correctly	identified	whether	broccoli,	grilled	fish,	steak,	cheese,	egg,	














Tomato	 88%	a	 74%	b	 88%	a	 0.006	
Bacon	 81%	a	 88%	a	 96%b	 0.028	
Corned	beef	 79%	a	 88%	a	 94%	b	 0.028	
Butter	 75%	a	 86%	b	 93%	b	 0.016	
Coconut	cream	 53%	a	 62%	a	 78%	b	 0.009	
Peanut	butter	 70%	ab	 61%	b	 75%	a	 0.047		
Orange	 58%	a	 65%	a	 93%	b	 0.000	
Banana	 68%	a	 70%	a	 92%	b	 0.001	
Kumara	 44%	a	 52%	a	 88%	b	 0.000	
Potatoes	 63%	a	 60%	a	 92%	b	 0.000	
Rice	 70%	a	 60%	a	 92%	b	 0.000	
Pasta	 70%	a	 64%	a	 90%	b	 0.000	
Taro	 47%	a	 43%	a	 86%	b	 0.000	
Wholegrain	bread	 37%	a	 45%	a	 86%	b	 0.000	
Milk	 28%	a	 33%	a	 81%	b	 0.000	
Yoghurt	 39%	a	 51%	a	 89%	b	 0.000	













and	 over	 half	 knew	 fats	 (butter,	 avocado,	 peanut	 butter,	 and	 coconut	 cream)	 do	 not	
increase	blood	glucose.	Only	about	half	of	them	understood	starchy	foods	increase	blood	
glucose	 and	about	one	 third	understood	milk,	 yoghurt,	 soymilk	 and	wholegrain	bread	
increase	blood	glucose.	
4. Sources	for	diabetes	nutritional	information	
Participants	with	 pre-	 and	 type	 2	 diabetes	were	 asked	 to	 recall	 from	where	 they	 had	
received	diabetes	nutritional	education.	The	results	are	presented	in	Figure	4-1.	A	total	
of	58	participants	answered	this	question,	23	participants	with	pre-diabetes	and	35	with	















































All	 participants	were	 asked	 to	 rate	 their	 diabetes	 knowledge	 in	 nutrition,	medication,	
complications,	exercise	and	symptoms.	Most	participants	with	diabetes	selected	having	
“some”	to	“good	knowledge”	of	the	five	topics,	whereas	most	participants	in	the	Interested	
group	 selected	 having	 “very	 little”	 to	 “some	 knowledge”,	 and	 most	 of	 the	 health	
professionals	selected	“good”	to	“excellent	knowledge”.	Topics	important	to	participants	
were:	 “What	 foods	 increase	blood	glucose?”,	 “How	 to	 choose	healthy	 carbohydrates?”,	
“How	 exercise	 affects	 diabetes?”,	 “How	 to	 estimate	 carbohydrate	 portion	 size?”,	 “New	
diabetes	medications	 or	 treatment	 in	 New	 Zealand”,	 “New	 research	 on	 diabetes”	 and	
“How	diabetes	medications	work”.		







Respondents	with	 pre-	 and	 type	 2	 diabetes	 had	 a	 preference	 for	 receiving	 nutritional	
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education	 from	 their	 GPs	 or	 RNs,	 but	 only	 37%	 of	 the	 health	 professionals	 preferred	
patients	 to	 do	 so.	 Asking	 families,	 friends	 and	 pharmacists	 were	 the	 least	 preferred	
options	(less	than	20%)	by	participants	from	all	groups.	
6. Acceptance	of	diabetes	online	education	programmes	














The	 aim	 of	 this	 survey	 was	 to	 identify	 individuals’	 carbohydrate	 choices,	 nutritional	
knowledge,	expectation	of	diabetes	care	and	acceptance	of	online	diabetes	education.	This	
survey	generated	a	large	amount	of	interest	among	the	public.	Over	300	lay	individuals	














Similar	 to	previous	 research,	most	participants	understood	 that	 sugary	 foods	 increase	
blood	glucose	(Breen	et	al.,	2015).	Compared	to	the	health	professionals,	a	significantly	
lower	proportion	of	participants	in	the	pre-	and	type	2	diabetes	group	and	the	Interested	








“some”	 or	 “good”	 nutritional	 knowledge,	 having	 pre-	 and	 type	 2	 diabetes	 was	 not	
associated	 with	 better	 understanding	 of	 carbohydrate	 foods	 than	 those	 without	 this	
condition.	A	lack	of	knowledge	regarding	the	effect	of	carbohydrate-rich	foods	on	blood	
glucose	 response	 is	 surprising	 given	 the	 emphasis	 placed	 on	 glycaemic	 control	 in	 the	
treatment	of	pre-	and	type	2	diabetes.	This	knowledge	gap	was	also	found	during	the	focus	
group	discussion	(Chapter	2),	and	from	personal	observations	in	diabetes	clinics	run	by	
the	 candidate.	 Consistency	 among	 the	 methods	 of	 information	 gathering	 indicates	 a	















interested	 parties;	 and	 health	 professionals	 including	 dietitians.	 However,	 there	were	
limitations	 to	generalizability	arise	 from	underrepresentation	of	 some	ethnic	minority	




delivered	 and	 where	 their	 knowledge	 gaps	 were.	 The	 results	 of	 this	 study	 enabled	
development	 of	 an	 electronic	 patient	 focused	 nutritional	 education	 program	 that	 is	
specific	 for	 the	 New	 Zealand	 population.	 The	 survey	 was	 distributed	 and	 conducted	
















balance	 the	 amount	 of	 carbohydrate	 intake	 with	 available	 insulin	 to	 optimise	
postprandial	 glycaemic	 control	 (American	 Diabetes	 Association,	 2017b;	 Franz	 et	 al.,	
2010),	and	to	encourage	moderate	weight	 loss	 for	 those	who	are	overweight	or	obese	
(American	Diabetes	Association,	2017b).	This	can	be	achieved	through	energy	restriction,	
carbohydrate,	 protein	 and	 fat	 redistribution,	 increased	 vegetable	 consumption,	 and	







hunger	 whereas	 consumption	 of	 carbohydrate	 raises	 blood	 glucose	 and	 postprandial	
satiety.	However,	blood	glucose	 is	not	 the	sole	determinant	of	satiety,	especially	when	
foods	or	meals	have	mixed	nutritional	composition	(Foster-Schubert	et	al.,	2008;	Holt.	et	
al.,	 1995;	 Latner	 &	 Schwartz,	 1999;	 Rolls	 et	 al.,	 1988;	 Stubbs	 et	 al.,	 2001).	 In	 studies	
involving	a	wide	range	of	foods,	there	appears	to	be	an	inconsistent	relationship	between	
satiety	and	blood	glucose	concentration	 (Anderson	&	Woodend,	2003;	Erdmann	et	al.,	
2007;	 Holt.	 et	 al.,	 1995).	 Holt	 et	 al	 tested	 38	 foods	 in	 isoenergetic	 servings	 across	








New	Zealand	 recommend	 a	 healthy	plate	model	 comprising	 half	 vegetables,	 a	 quarter	



















while	 feeling	 equally	 satisfied.	 However,	 the	 role	 of	 personal	 food	 preferences,	 the	
presence	of	other	macronutrients,	 the	reduced	volume	of	carbohydrate	 food	or	simply	
being	restricted	from	eating	liberally	in	the	above	finding	is	unclear	(Blundell	et	al.,	1994;	
Fedoroff	 et	 al.,	 2003;	 Papies	 et	 al.,	 2007;	 Stubbs	 et	 al.,	 2001).	 Also	 people	 who	were	
overweight	or	obese	as	well	as	those	with	pre-	and	type	2	diabetes	may	have	a	diminished	
satiety	 response	 (Suzuki	 et	 al.,	 2012).	 Very	 few	 studies	 compared	 satiety	 of	 different	
proportions	of	carbohydrate	and	vegetables	in	a	realistic	mixed	meal	setting	(Chang	et	al.,	
2010).	Two	satiety	studies	were	 therefore	conducted,	 the	 first	 to	assess	 the	difference	
between	 different	 carbohydrate	 foods	 in	 their	 satiating	 potential	 on	 an	 equal	










Fourteen	 Plant	 &	 Food	 Research	 Limited	 (Palmerston	 North,	 New	 Zealand)	 staff	
volunteers	were	recruited	using	a	flyer,	then	sent	an	information	sheet	(Appendix	8).	The	
study	inclusion	and	exclusion	criteria	were:	
Inclusion	 criteria:	 Aged	 between	 18	 and	 70	 years,	 with	 no	 history	 of	












All	 meals	 were	 prepared	 in	 advance,	 frozen	 in	 300	 g	 portions	 and	 reheated	 before	
consumption.	Meal	preparation	methods	are	detailed	in	(Appendix	7).	The	carbohydrate	
foods	were	cooked	and	served	in	equal	carbohydrate	and	calorie	portions	and	consumed	













Pasta	 200	 200	 138	 112	 3010	
Potato	 200	 200	 337	 112	 3010	





potato,	 or	white	 Jasmine	 rice	with	 a	 standardised	 portion	 of	mixed	 frozen	 vegetables	














Participants	were	asked	 to	mark	 the	scales	at	a	point	 that	best	 represented	his	or	her	














deviation.	Microsoft	 Stata/MP	14.0	 for	Macintosh	 (Stata	Corporation,	Texas,	USA)	was	
used	 for	 the	 regression	 analysis.	 Model	 residuals	 were	 checked	 for	 homogeneity	 of	


























Hunger	 4445	(2543)a	 2635	(2229)b	 3745		(2374)a	
Fullness	 12772	(2931)a	 15239	(2137)b	 13413	(2672)a	
Desire	to	eat	 4190	(2201)a	 2139	(1896)b	 3648	(2183)a	









Postprandial	 satiety	 responses	 are	 shown	 in	 Figure	 5-1.	 There	 was	 an	 immediate	
increase	in	a	feeling	of	fullness	and	a	decrease	in	the	feeling	of	hunger,	desire	to	eat	and	
quantity	 to	 eat	 following	 consumption	 of	 the	 test	 meals.	 The	 satiating	 effect	 slowly	




























































































250	 ml	 water.	 The	 portion	 of	 rice	 and	 pasta	 reduced	 in	 50	 g	 decrements	 through	















Pasta-L	 200	 150	 100	 100	 550	
Rice-L	 200	 150	 100	 100	 550	
CHO-M	
Pasta-M	 150	 200	 100	 100	 550	
Rice-M	 150	 200	 100	 100	 550	
CHO-S	
Pasta-S	 100	 250	 100	 100	 550	









































Pasta-L	 2316	 4.2	 73.7	 9.2	 41.3	 10.5	
Rice-L	 2255	 4.1	 75.4	 8.5	 37.4	 9.9	
CHO-L	 2286	 4.2	 74.6	 8.9	 39.4	 10.2	
Pasta-M	 2074	 3.8	 61.6	 9.9	 39.6	 10.5	
Rice-M	 2030	 3.7	 62.7	 9.3	 36.3	 9.9	
CHO-M	 2052	 3.7	 62.2	 9.6	 38.0	 10.2	
Pasta-S	 1832	 3.3	 49.0	 10.5	 38.0	 10.5	
Rice-S	 1804	 3.3	 50.1	 10.1	 35.8	 9.9	






to	 receive	either	 three	pasta	meals	 (Pasta-L,	Pasta-M	and	Pasta-S)	or	 three	 rice	meals	
(Rice-L,	Rice-M	and	Rice-S).	Within	each	treatment	group,	the	order	in	which	the	meals	





Prior	 to	 the	 first	 visit,	 participants	were	 furnished	with	 the	 information	 sheet	 for	 this	
study	 (Appendix	 10).	 Participants’	 heights	 were	 measured	 by	 stadiometer	 (Holtain	





















All	appetite	ratings	were	measured	and	recorded	 in	 the	Microsoft	Excel	 for	Macintosh	
spreadsheet	 (Microsoft®	 Excel®.	 Version	 15.31.	 Microsoft	 Corporation	 2017).	 Area-
under-the-curve	was	calculated	as	 in	 the	 first	satiety	study.	Results	were	expressed	as	
means	 with	 standard	 deviation.	 Microsoft	 Stata/MP	 14.0	 for	 Macintosh	 (Stata	







three	were	excluded	due	 to	hunger	ratings	of	 less	 than	10	mm	prior	 to	 the	 test	meals	
(indicating	he	or	she	was	“not	hungry	at	all”),	indicative	that	the	person	had	either	not	

















Gender,	n	(%)	 	 	 	
	 Male	 9	(23.7)	 10	(25.6)	 19	(24.7)	
	 Female	 29	(76.3)	 29	(74.4)	 58	(75.3)	
Ethnicity,	n	(%)	 	 	 	
	 New	Zealand	European	 30	(78.9)	 23	(59.0)	 53	(68.8)	
	 Chinese	 3	(7.9)	 5	(12.8)	 8	(10.4)	
	 Māori	 2	(5.3)	 2	(5.1)	 4	(5.2)	
	 Other	 3	(7.9)	 9	(23.1)	 12	(15.6)	
Age,	years	(SD)	 	 	 	
	 Male	 21.2	(1.5)	 21.4	(1.1)	 21.3	(1.3)	
	 Female	 21.3	(2.1)	 20.7	(2.7)	 21.4	(3.8)	
Height,	cm	(SD)	 	 	 	
	 Male	 177.3	(6.9)	 180.8	(7.2)	 179.1	(7.1)	
	 Female	 166.0	(6.6)	 165.9	(7.5)	 166.0	(7.0)	
Body	mass,	kg	(SD)	 	 	 	
	 Male	 77.8	(11.4)	 87.1	(16.5)	 83.7	(13.8)	
	 Female	 63.0	(10.9)	 61.9	(9.8)	 62.5	(10.3)	
BMI,	kg/m2	(SD)	 	 	 	
	 Male	 25.5	(3.3)	 26.7	(5.0)	 26.1	(4.2)	









time	 that	 the	meal	was	 consumed	 did	 not	 affect	 satiety	 (P	 >	 0.5).	 There	was	 also	 no	
significant	difference	between	rice	and	pasta	meals	in	hunger	(P	=	0.682),	satisfaction	(P	













Hunger	 2324	(1219)a	 2526	(1489)ab	 2639	(1396)b	
Satisfaction	 6121	(1402)a	 6027	(1573)a	 5832	(1491)a	
Fullness	 6264	(1336)a	 6141	(1518)ab	 5931	(1551)b	















































































































































al.,	 1995).	 The	 data	 from	 this	 study	 in	 a	 meal	 setting,	 are	 therefore	 consistent	 with	
differences	in	satiety	found	when	these	foods	are	eaten	alone.		
Possible	 explanations	 for	 potato	 being	 more	 satiating	 than	 rice	 or	 pasta	 are	 their	
differences	 in	energy	density.	Potatoes	have	a	higher	water	 content	 and	 lower	energy	
density	than	rice	or	pasta	(The	New	Zealand	Institute	of	Plant	&	Food	Research	Limited,	
2012).	Therefore,	a	larger	volume	of	potatoes	than	rice	and	pasta	needed	to	be	consumed	





significantly	 less	 than	 after	 eating	 rice	 and	 pasta	 (Erdmann	 et	 al.,	 2007).	 These	
observations	 may	 have	 practical	 and	 clinical	 relevance	 because	 the	 amount	 of	
carbohydrate	 consumed	 directly	 impacts	 postprandial	 glycaemia.	 If	 satiety	 can	 be	










In	 the	second	study,	 it	was	 found	that	replacing	a	small	portion	(50g,	25%)	of	starchy	
staples	with	vegetables	in	equal	weight	did	not	affect	satiety,	whereas	replacing	a	large	












there	 is	 evidence	 to	 suggest	 that	 protein	 and	 fibre	 affect	 satiety,	 the	 quantities	 are	
relevant.	In	the	first	satiety	study,	all	three	test	meals	had	almost	the	same	protein,	fat,	




protein.	 These	 differences	 would	 be	 too	 small	 to	 generate	 significant	 alteration	 to	
postprandial	satiety.	There	were	circa	10%	energy	decrements	between	CHO-L	and	CHO-
M	as	well	 as	 between	CHO-M	and	CHO-S.	However,	 satiety	 has	 been	 shown	 to	 have	 a	
greater	association	with	food	volume	than	with	calorie	content	(Holt.	et	al.,	1995).	Non-
starchy	vegetables	are	filling	because	they	are	bulky	and	also	high	in	water	and	fibre	(Holt.	
et	 al.,	 1995).	 Thus,	 it	 seems	 likely	 maintaining	 the	 weight	 of	 the	 meal	 via	 replacing	
carbohydrate	with	vegetables,	was	the	main	contributing	factor	to	sustaining	satiety.		
Practically,	 there	 is	 likely	 to	be	 a	 limit	 to	 the	 amount	of	 carbohydrate	 that	people	 are	
willing	 to	 exchange	 for	 non-starchy	 vegetables.	 There	 are	 also	 other	 considerations	
because	 carbohydrate	 has	 satiating	 qualities.	 Van	 Amelsvoort	 et	 al	 found	 increasing	




reduction	 in	 hunger	 and	 subsequent	 energy	 intake	was	 found	 after	 people	 consumed	










The	 two	 satiety	 studies	 aimed	 to	understand	participants’	 immediate	 satiety	 feedback	
after	eating	meals	composed	of	various	types	and	amounts	of	carbohydrate	foods.	Visual	
analogue	scales	were	sufficiently	sensitive	 to	detect	different	satiation	effects	between	
potato,	 rice	 and	 pasta	 meals.	 Following	 the	 recommended	 methodology	 for	 satiety	
measurement	(Blundell	et	al.,	2010),	 total	AUC	was	used	rather	than	incremental	AUC.	
This	 method	 identified	 participants’	 subjective	 satiety	 responses.	 Subsequent	 energy	









in	 other	 work	 (Anderson	 et	 al.,	 2002;	 Makris	 et	 al.,	 2011;	 Peters	 et	 al.,	 2011).	 One	








and	 just	 like	 in	 real	 life,	 contained	 starchy	 staples,	 a	 protein	 source	 and	 vegetables.	
Standardising	 the	 rice	 and	 pasta	 in	 the	 second	 study	 to	 be	 equal	 in	 weight	 and	
carbohydrate	 allowed	 direct	 comparisons	 to	 be	 made.	 Investigating	 how	 varying	 the	
carbohydrate	 and	 vegetable	 portion	 affected	 appetite	 added	 novelty	 to	 this	 study.	 It	
provides	evidence	that	can	reassure	people	who	are	concerned	about	increased	hunger	


























Adequate	 diabetes	 knowledge	 enables	 individuals	 to	make	 correct	 decisions	 for	 their	




4),	 while	 many	 people	 are	 also	 concerned	 about	 insufficient	 patient-clinician	
communication,	 which	 leads	 to	 confusion,	 frustration,	 poor	 compliance	 and	 delay	 in	
treatment	(Al-Qazaz	et	al.,	2011a;	Al-Qazaz	et	al.,	2011b;	Badruddin	et	al.,	2002;	Benroubi,	
2011;	 Breen	 et	 al.,	 2015;	 Puder	 &	 Keller,	 2003).	 Meanwhile	 cost,	 transportation,	
availability	 of	 diabetes	 services,	 and	 language	 difficulties	 add	 further	 barriers	 to	
individuals’	 access	 to	nutrition	 and	diabetes	 education	 (Diabetes	UK,	 2009;	Hsu	 et	 al.,	
2006;	Parker	et	al.,	2011).		
The	 above	 concerns	 are	 evident	 in	 the	 focus	 group	 results	 (Chapter	 3)	 across	 all	
ethnicities.	The	majority	of	participants	with	pre-	 and	 type	2	diabetes	were	unable	 to	
describe	what	pre-	and	type	2	diabetes	are	and	what	foods	increase	blood	glucose.	This	
lack	of	knowledge	 resulted	 in	unnecessary	 food	avoidance	and	 inappropriate	diabetes	
self-care	(Chapters	2	&	3).	The	focus	groups	and	information-gathering	survey	results	
also	showed	that	most	 individuals	wanted	specific	dietary	advice	on	foods	suitable	 for	










diabetes	 had	 looked	 up	 diabetes	 information	 online	 (Reininger	 et	 al.,	 2013).	 People	
without	diabetes	but	with	families	or	friends	with	the	condition	also	searched	in-depth	





Dietary	 advice	 for	 people	 with	 type	 2	 diabetes	 and	 pre-diabetes	 often	 involves	
carbohydrate	modification	and	energy	restriction.	Postprandial	satiety	plays	a	crucial	role	












This	 study	was	 approved	 by	 the	 University	 of	 Otago	Department	 of	 Human	Nutrition	
Academic	 Ethics	 Committee,	 reference:	 D16/374	 (Appendix	 12).	 A	 40	 second	
introductory	 video	 was	 played	 to	 all	 participants	 who	 visited	 the	 study	 website.	 It	
explained	 the	 purpose	 of	 the	 study,	 provided	 an	 overview	 of	 the	 education	 and	





study	 was	 also	 advertised	 to	 Human	 Nutrition	 students	 at	 the	 University	 of	 Otago,	
Dunedin	in	2017.		
The	 inclusion	 criteria	 were:	 All	 adults	 (age	 	 18	 years)	 of	 all	 ethnicities,	














































Participants’	 baseline	 dietary	 habits	 and	 lifestyle	 were	 assessed,	 including	 meal	





























of	an	online	nutritional	diabetes	educational	 resource	 for	people	with	pre-	and	 type	2	
diabetes.	The	 focus	group	questions	were	open-ended	and	arranged	 in	a	 logical	order,	
with	the	most	important	questions	towards	the	beginning	(Appendix	4).	The	focus	group	
was	audio	recorded	and	transcribed	verbatim	by	the	facilitator	(ZZ).	
Auckland	 diabetes	 dietitians	 (n=10)	 working	 in	 both	 primary	 and	 secondary	 care	
organisations	joined	the	focus	group	discussion.	All	dietitians	believed	there	was	a	strong	

















2001-2017	 Apple	 Inc.	 Version	 10.1.5)	 and	 Keynote	 (©	 2003-2017	 Apple	 Inc.	 Version	
7.1.1).	Educational	topics	were	identified	based	on	results	from	the	people	with	pre-	and	
type	2	diabetes	(Chapter	3)	and	diabetes	dietitians’	focus	groups.	The	topics	were	refined	
following	 analysis	 of	 the	 online	 information-gathering	 survey	 (Chapter	 4)	 that	 was	
completed	by	respondents	with	an	interest	in	pre-	and	type	2	diabetes	and	by	healthcare	
professionals.	 The	 content	 of	 the	 educational	 video	was	 in	 line	with	 the	New	Zealand	
Ministry	of	Health	Guidelines	(New	Zealand	Guidelines	Group,	2011)	and	the	most	recent	










words.	 A	 variety	 of	 culture-specific	 foods	were	 included	 to	 reflect	 the	 diets	 of	 ethnic	
groups	 in	 New	 Zealand.	 The	 video	 was	 pre-tested	 with	 diabetes	 dietitians	 providing	
feedback	that	was	incorporated	into	the	final	content.	It	was	also	reviewed	by	diabetes	


































and	 diabetes.	 They	were	 asked	 to	 choose	whether	 they	 had	 been	motivated	 to	make	
dietary	and	lifestyle	changes	based	on	the	video,	such	as	improving	meal	regularity	and	














twofold:	 to	 assess	 whether	 there	 was	 a	 learning	 effect	 from	 completing	 a	 repeated	





















system,	 if	 a	 person	 consumed	 the	 recommended	 proportion	 (½	 vegetables:	 ¼	
carbohydrate:	¼	protein),	then	the	deviation	score	would	be	zero.	
!"#$	&"'(#)(*+	,-*." = 12 − 12	×	24 + 6 −
1
4	×24 + 	6 −
1
4	×	24
= 12 − 12 + 6 − 6 + 6 − 6 = 0 + 0 + 0 = 0	
If	the	proportions	deviated	from	that	recommended,	the	absolute	difference	between	the	
proportions	 selected	 by	 the	 participant	 and	 the	 recommended	meal	 composition	was	
calculated	as	below.		
!"#$	&"'(#)(*+	,-*."
= 12 − 8.*8*.)(*+	*9	'":")#;$",	×	24
+ 6 − 8.*8*.)(*+	*9	-#.;*ℎ=&.#)"	×	24





>	!"#$	-*?8*,()(*+ = 12 − 13	×	24 + 6 −
1
3	×	24 + 	6 −
1
3	×	24







the	pre-	 and	post-video	questionnaires	 and	nutritional	 quizzes,	 of	which	156	 (89%	of	











































































with	 pre-diabetes	 had	 been	 prescribed	 diabetes	 medication.	 Seventy	 percent	 of	
participants	with	pre-	and	type	2	diabetes	perceived	their	diabetes	management	 to	be	































Results	of	 the	validation	study	 (n	=	93)	 showed	completion	of	 two	nutritional	quizzes	




	 Pre-video	 Post-video	 Score	difference	(95%	CI)	 P-value	














had	 improved	 “a	 great	deal”	 or	 “a	 lot”.	 Peoples	perceived	ability	 to	 identify	 foods	 and	





























in	Table	 6-5.	 In	 all	 three	 groups,	 number	 of	 food	 items	 (out	 of	 18	 in	 total)	 correctly	
identified	as	increasing	blood	glucose	significantly	increased	after	watching	the	video.	In	




	 Pre-video	 Post-video	 Knowledge	gain	(95%	CI)	 P-value	
Pre/T2	(n	=	17)	 13.2	(73.3%)	 15.1	 17.4%	(5.3%,	29.7%)	 0.013	
Professional	(n	=	21)	 14.8	(82.2%)	 16.4	 12.8%	(5.1%,	20.6%)	 0.003	
Interested	(n	=	118)	 13.6	(75.6%)	 15.2	 16.3%	(11.1%,	21.5%)	 <0.001	


































































Pre/T2	(n	=	17)	 3.6	(0.9	–	6.4)	 0.0	(0.0,	0.0)	 0.018	
Professional	(n	=	21)	 5.4	(3.1	–	7.8)	 0.4	(-0.4,	1.1)	 <0.001	
Interested	(n	=	118)	 5.9	(4.9	–	6.9)	 0.3	(0.1,	0.6)	 <0.001	
















lifestyle	 change	 such	 as	 “increase	 vegetable	 intake”	 (51.9%),	 “follow	 the	healthy	plate	
model”	 (44.9%),	 “have	 less	 sugar”	 (43.6%),	 “increase	 physical	 activity”	 (42.9%)	 and	
“evenly	spread	out	carbohydrate	intake	throughout	the	day”	(37.2%),	“eat	less	snacks”	
(33.3%),	 “lose	 weight”	 (29.5%)	 and	 “increase	 fruit	 intake”	 (19.9%).	 Out	 of	 the	 57	



























A	 diabetes	 education	 tool	 developed	 by	 the	 candidate	 with	 input	 from	 focus	 groups,	
survey	respondents	and	New	Zealand	registered	dietitians,	was	viewed	by	156	people	(17	
people	with	 pre-diabetes	 or	 type	 2	 diabetes;	 118	members	 of	 the	 general	 public	who	
expressed	 interest	 in	knowing	about	diabetes;	 and	21	health	professionals).	The	main	
finding	was	that	as	a	result	of	viewing	the	education	resource,	the	ability	and	confidence	
of	 all	 groups	 to	 correctly	 identify	 foods	 and	 beverages	 that	 increase	 blood	 glucose	
significantly	increased.		The	increase	in	knowledge,	assessed	by	comparing	pre-	and	post-
education	video	responses	to	a	nutritional	quiz,	is	attributed	to	the	education	component	





no	 intervention,	Heinrich	et	 al	 found	 interacting	with	a	web-based	diabetes	 education	


















Lawrenson	 et	 al.,	 2010;	Teufel-Shone	 et	 al.,	 2005),	 especially	 among	 ethnic	minorities	
living	 in	 multi-generation	 households	 (Hu	 et	 al.,	 2014;	 Lawrenson	 et	 al.,	 2010;	 The	
Ministry	of	Social	Development,	2004).		
Similar	 to	 the	 result	 of	 the	 previous	 focus	 group	 and	 information-gathering	 survey,	 a	









2011;	 Rubin	 et	 al.,	 2007;	 Vetter	 et	 al.,	 2008).	 People	 with	 pre-	 and	 type	 2	 diabetes	










study	 (Fukuoka	 et	 al.,	 2014;	 Lawrence	 et	 al.,	 2017).	 Participants	 self-reported	 meal	
composition	 was	 compared	 to	 the	 recommended	 plate	 model	 using	 the	 absolute	
difference	to	detect	both	over	and	under	consumption	of	a	certain	food	group.	Following	
the	 video,	 participants’	 intentions	 as	 to	 what	 proportions	 they	 would	 aim	 for	 were	







into	 their	 meals.	 The	 intentions	 expressed	 by	 the	 participants	 to	 comply	 with	 the	
recommended	food	proportions	are	evidence	of	motivation	to	change.	






Wise	 et	 al.,	 1986).	 In	 contrast,	 the	 content	 of	 the	 current	 resource	 incorporated	 ideas	
expressed	 by	 people	 with	 pre-	 and	 type	 2	 diabetes,	 health	 professionals	 and	 people	
without	diabetes	who	were	interested	in	the	condition.	Ease	of	use	and	the	provision	of	
information	 specific	 to	 peoples’	 needs	 increases	 consumer	 satisfaction	 and	 promotes	
learning	 outcomes	 (Ramadas	 et	 al.,	 2015;	Weymann	 et	 al.,	 2015a).	 Pre-learning	 tests	
further	enhance	learning	engagement	and	knowledge	retention	(Butler	&	Roediger,	2007;	








manner.	 Watching	 a	 one-off	 20-minute	 video	 at	 a	 time	 and	 place	 convenient	 for	





Retamero	 &	 Dhami,	 2011;	 Houts	 et	 al.,	 2006).	 Non-European	 participants	 specifically	








restricted	 due	 to	 the	 limited	 study	 timeframe.	 Also,	 having	 to	 complete	 a	 participant	




was	 only	 presented	 in	 English,	 limiting	 comprehension	 for	 non-English	 speakers.	
However,	translating	into	other	languages	is	possible	if	it	is	thought	that	this	would	be	
useful	 in	 the	 future.	Generalisability	may	also	be	 limiting	as	 the	 study	population	was	
relatively	young	with	a	high	education	 level.	Also,	about	80%	of	the	respondents	were	
female	suggesting	the	need	to	engage	and	encourage	men	to	participate	in	these	types	of	
activities.	 Furthermore,	 although	 participants’	 knowledge	 was	 reinforced	 through	
immediate	knowledge	reassessment,	this	approach	may	overestimate	learning	effects.	It	
will	be	important	in	the	future	to	reassess	in	six	and	twelve	months.			
Overall,	 it	 was	 found	 that	 the	 electronic	 nutritional	 education	 resource	 improved	
















population.	 The	 project	 was	 commenced	 with	 a	 comprehensive	 literature	 review	
examining	 the	 effectiveness	 of	 electronic	 diabetes	 education.	 The	 use	 of	 electronic	
resources	for	patient	education	has	increased	over	the	years	but	a	search	of	the	literature	













The	 literature	 review	 in	 this	 thesis	 focussed	 on	 published	 studies	 in	 which	 diabetes	
education	 delivered	 via	 the	 use	 of	 electronic	 devices	 had	 been	 reported	 on.	 Various	
electronic	 educational	 programs	 and	 their	 effect	 on	 participants’	 knowledge	 and	
glycaemic	control	were	compared.	A	better	learning	outcome	was	found	if	the	education	










diabetes	 clinics.	 In	 diabetes	 clinics,	 the	 candidate	 has	 encountered	 a	 general	 lack	 of	
nutritional	 knowledge	 and	 a	 variety	 of	 misconceptions	 by	 people	 with	 diabetes.	 To	
formalise	these	anecdotal	observations,	ethnic-specific	focus	groups	comprised	of	people	
with	pre-	and	type	2	diabetes	were	undertaken.	The	ideas	expressed	in	these	focus	groups	







visual,	 practical,	 and	 culturally	 appropriate.	 All	 groups	 had	 researched	 diabetes	
nutritional	information	online	and	had	high	acceptance	of	online	education.	Regardless	of	
which	ethnic	group,	there	was	a	strong	desire	to	know	what	foods	increase	blood	glucose,	
what	 foods	 are	 suitable	 for	 diabetes,	 and	 appropriate	 portion	 sizes.	 In	 addition	 to	
discussion	among	people	with	pre-	and	type	2	diabetes,	a	diabetes	dietitians’	focus	group	









to	 patients,	 but	 open	 to	 the	 general	 public	 (Glasgow	 et	 al.,	 1999;	 Hu	 et	 al.,	 2014;	
International	Diabetes	Federation,	2015b)	and	to	health	professionals	not	specialised	in	
nutrition	for	diabetes	(Gossain	et	al.,	1993;	Parker	et	al.,	2011;	Rubin	et	al.,	2007;	Vetter	






Despite	 the	majority	of	respondents	knowing	that	 foods	high	 in	sugar	 increased	blood	
glucose,	many	failed	to	identify	starchy	vegetables,	fruit	and	dairy	products.	As	with	the	
focus	groups,	the	survey	respondents	preferred	looking	up	nutrition	information	online.		
As	well	 as	 a	 knowledge	 of	 foods,	 part	 of	 nutritional	management	 for	 pre-	 and	 type	 2	
diabetes	 is	 to	 review	 and	modify	 carbohydrate	 portions.	 For	 some,	 there	 is	 a	 need	 to	
redistribute	carbohydrate	consumption	throughout	a	day	in	order	to	achieve	targets	for	
glycaemic	 variability	 (Diabetes	 New	 Zealand,	 2014;	 Franz	 et	 al.,	 2010;	 Temple	 et	 al.,	
2017).	 In	consideration	of	weight	 loss	 for	people	who	are	overweight	or	obese,	 it	was	
	
	 151	
essential	 to	 examine	 the	 impact	 that	 a	 redistribution	 of	 carbohydrate	may	 have	 on	 a	
person’s	 satiety.	 Hunger-induced	 subsequent	 food	 intake	 may	 be	 a	 concern	 to	 those	
needing	 to	 restrain	 oral	 intake	 (Fedoroff	 et	 al.,	 2003;	 Papies	 et	 al.,	 2007).	Hence,	 two	
satiety	studies	using	realistic	meals	were	conducted.	The	aim	of	 the	 first	 study	was	 to	
explore	the	satiating	effect	of	different	types	of	carbohydrate	foods	in	standardised	mixed	
meals;	 and	 the	 second	 was	 to	 examine	 how	 replacing	 carbohydrate	 foods	 with	 non-
starchy	vegetables	 affected	postprandial	 satiety.	 It	was	 found	 that	potato	meals	had	 a	
significantly	higher	satiating	effect	than	rice	or	pasta	meals	despite	a	nearly	identical	meal	


















beverages	 increased	 blood	 glucose,	 as	 opposed	 to	 less	 than	 a	 quarter	 of	 those	 in	 the	
Interested	 group.	 The	 reason	 for	 the	 difference	 is	 that	 people	 with	 pre-	 and	 type	 2	
diabetes	had	likely	already	received	some	nutritional	information	for	diabetes	(Chapter	
4).	Despite	this	perception	of	increased	awareness,	people	with	pre-	and	type	2	diabetes	
did	 not	 outperform	 the	 lay	 respondents	 in	 the	 nutritional	 quiz.	 This	 uncertainty	 of	
nutrition	for	diabetes	indicated	that	people	with	pre-	and	type	2	diabetes	may	not	have	
received	 enough	 nutritional	 advice,	 as	 attested	 to	 in	 other	 work	 (Breen	 et	 al.,	 2015;	
Lawrenson	et	al.,	2010).	It	explained	the	confusion	and	misunderstanding	evident	in	our	
focus	groups.		
Despite	 subtle	 ethnic	 differences	 in	 educational	 needs	 being	 suggested	 in	 this	 work,	
overall	there	is	a	general	lack	of	nutritional	knowledge	for	diabetes	both	among	the	lay	
public	and	among	people	with	pre-	and	type	2	diabetes	(Al-Qazaz	et	al.,	2011a;	Breen	et	
al.,	 2015;	 Lawrenson	 et	 al.,	 2010).	 An	 educational	 resource	was	developed	 to	 address	












expectation	 of	 diabetes	 care	 prior	 to	 their	 resource	 development,	 but	 simply	 built	 its	
content	 based	 on	 text	 books,	 existing	 group	 programmes	 or	 experience	 of	 clinicians	
(Gerber	et	al.,	2005;	Glasgow	et	al.,	2012;	Lorig	et	al.,	2010;	Rice	et	al.,	2017).	The	diabetes	
dietitian	 focus	 group	 and	 peer	 review	 of	 the	 final	 resource	 gives	 confidence	 that	 the	
education	 content	 is	 both	 consistent	 with	 current	 clinical	 practice	 and	 New	 Zealand	
Ministry	of	Health	guidelines	and	delivered	 in	a	way	 that	 is	understandable	 to	 the	 lay	
public.	
A	positive	outcome	of	the	work	is	that	participants	reported	the	educational	information	
as	 being	 easy	 to	 follow	 and	 that	 the	 nutritional	 quiz	 and	 video	 package	was	 fun	 and	
engaging.	This	appreciation	may,	in	part,	reflect	the	input	from	the	end-users	that	went	
into	developing	the	resource.	A	novel	 factor	 in	 this	work	 is	 the	participation	of	people	
without	diabetes	watching	the	educational	resource	and	improving	their	knowledge	as	a	
result.	The	inclusion	of	friends	and	family	members	in	helping	people	with	type	2	diabetes	
to	 manage	 the	 condition	 was	 strongly	 advocated	 for	 in	 the	 focus	 group	 discussions.	
Insight	from	dietitians	into	the	makeup	of	the	resource	was	also	valuable.	Following	this	
research,	twelve	requests	from	colleagues	ranging	from	endocrinologists,	diabetes	nurse	
specialists,	 diabetes	 dietitians,	 and	 primary	 healthcare	 providers	 have	 been	 received	
asking	to	use	the	video	for	patient	education.	This	PhD	research	has	generated	interest	
among	 dietitians	 from	 around	 the	 world.	 Two	 posters	 were	 presented	 at	 the	 17th	
International	Congress	of	Dietetics,	in	Spain	2016	(Appendix	14).	The	focus	group	poster	
was	 also	 the	winning	 “People’s	 Choice	 Poster”	 in	 the	 2017	Waitemata	 District	 Health	
Excellence	 Awards,	 receiving	 over	 400	 votes	 (Appendix	 13).	 During	 the	 Awards	
ceremony,	the	candidate	herself	was	presented	with	the	“Emerging	Researcher”	award.	
















2014;	Hanson	&	Haridakis,	 2008).	 The	 educational	 resource	 could	 be	modified	 in	 the	
future	by	covering	various	topics	in	short	modules.	
In	conclusion,	 the	electronic	nutritional	education	resource	 is	an	effective	approach	 to	
deliver	education.	It	offers	great	potential	 in	this	digital	age	for	an	effective	nutritional	











• Apart	 from	 visiting	 primary	 care	 providers,	 searching	 online	 was	 the	 most	
preferred	way	of	obtaining	diabetes	nutritional	information.		























































































































































































































































































































































































































































































































































































































































































































































































































































Thank	you	for	showing	an	interest	 in	this	project.	 	Please	read	this	 information	
sheet	 carefully	before	deciding	whether	or	not	 to	participate.	 	 If	 you	decide	 to	















We	are	 also	 seeking	New	Zealand	 registered	dietitians	 experienced	 in	working	
with	people	with	2	diabetes	or	pre-diabetes.	


















1. Fill	 out	 a	 confidential	 questionnaire.	 Your	 name	will	 not	 appear	 on	 this	
questionnaire.	 We	 will	 provide	 you	 with	 the	 questionnaire	 and	 after	
completing	 it,	 we	 will	 give	 you	 an	 envelope	 in	 which	 to	 put	 the	
questionnaire.	Investigators	will	only	access	this	information	after	the	end	





















characteristics	 of	 the	 group	 in	 our	 study.	 There	 is	 also	 some	 more	 sensitive	
information	that	we	would	like	to	collect,	again	only	to	describe	the	characteristics	
of	the	group.	For	these	questions	on	 ‘qualifications,	occupation	and	income’	we	
have	 provided	 a	 “No	 details	 given”	 option	 if	 you	 do	 not	 want	 provide	 this	
information.	
The	information	will	remain	confidential	to	the	study	investigators.	Paper	copies	





researchers	(details	below)	will	be	able	 to	gain	access	 to	 it.	Data	obtained	as	a	
result	of	the	research	will	be	retained	for	at	least	5	years	in	secure	storage.	Any	



































































































All	 test	meals	were	 prepared	prior	 to	 the	 study	day.	 Ingredients	 include	pasta	










carrots	 and	 corns	 (containing	 20	 g	 of	 carbohydrate),	 200	 g	 Bolognese	 sauce	
(containing	47	g	of	carbohydrate),	and	the	amount	of	starch	staple	required	to	add	
45	g	of	 carbohydrate	 into	aluminium	containers	which	were	 sealed	and	 frozen	






















It	 sets	out	why	we	are	doing	 the	study,	what	your	participation	would	 involve,	
what	 the	benefits	and	 risks	 to	you	might	be,	 and	what	would	happen	after	 the	

















with	 other	 foods	 and	 food	 components.	 Although	 carbohydrate	 foods	 tested	
individually	may	differentially	affect	appetite,	when	they	are	consumed	as	part	of	
a	mixed	meal	 the	 influence	 of	 other	 food	 components	 is	 likely	 to	modify	 their	






time	on	different	days,	with	each	 carbohydrate	 food	accompanied	by	 the	 same	
meat	 and	 vegetable	 complement	 (minced	 beef	 in	 flavoursome	 tomato	 and	
vegetable	“Bolognese”	sauce).	It	 is	a	randomized	repeated	measures	trial	which	
means	you	will	be	asked	to	consume	the	three	test	foods,	one	per	testing	session,	
in	 random	order.	The	 foods	will	be:	 (1)	white	 rice	 (250	g),	 (2)	pasta	250	g	 (3)	
mashed	potato	(250	g)	each	served	with	300	g	of	the	meat	and	vegetable	sauce.		
Therefore,	 you	will	need	 to	be	available	 for	 three	 testing	 sessions,	on	different	
days.	
Individuals	will	be	chosen	 to	participate	 in	 the	study	 if	 they	are	within	 the	age	
bracket	 (18-70)	 and	 considered	 to	 be	 generally	 healthy.	 	 Health	 status	will	 be	
determined	initially	by	the	use	of	a	health	questionnaire,	which	asks	about	your	
current	and	past	health	issues.			



















































Screening:	 If	 you	 agree	 to	 take	 part	 in	 this	 study,	 we	 will	 make	 an	 initial	


























unlikely,	 you	 won’t	 be	 eligible	 for	 compensation	 from	 ACC.	 	 However,	


















Information	 obtained	 from	 the	 questionnaire	 and	 blood	 samples,	 will	 be	 kept	
completely	confidential	at	all	times.		Only	the	investigators	of	the	study	will	have	
access	to	these	records.				
If	 you	 have	 any	 queries	 or	 concerns	 about	 your	 rights	 as	 a	 participant	 in	 this	





















Manager, Academic Committees, Mr Gary Witte
14/204
Dr B Venn
Department of Human Nutrition
Division of Sciences
Dear Dr Venn,
I am again writing to you concerning your proposal entitled “HUNT311 clinical nutritional
laboratory: a repeated teaching activity”, Ethics Committee reference number 14/204.
Thank you for your request for amendment to add blood pressure as a measurement into this
year’s HUNT 311 laboratory. In addition, you have added Natasha Rodrigues, an MSc
student, to the project due to her skills with carbohydrate and fructose metabolism.
Your proposal continues to be fully approved by the Human Ethics Committee. If the nature,
consent, location, procedures or personnel of your approved application change, please











Thank	you	 for	 showing	an	 interest	 in	 this	project.	Please	 read	 this	 information	
sheet	 carefully	 before	 deciding	whether	 or	 not	 to	 participate.	 If	 you	 decide	 to	
participate	 we	 thank	 you.	 If	 you	 decide	 not	 to	 take	 part	 there	 will	 be	 no	
disadvantage	to	you	and	we	thank	you	for	considering	our	request.		
What	is	the	Aim	of	the	Project?		
The	aim	of	 this	 study	 is	 to	 test	 the	 glycaemic	 and	 satiating	properties	 of	 three	
meals.	This	requires	attending	the	laboratory	on	three	occasions.	You	and	other	












some	 personal	 information	 from	 you	 comprising	 demographics,	 height	 and	





















For	 the	 main	 laboratory	 exercise	 we	 will	 collect	 data	 on	 your	 age,	 ethnicity,	
smoking	habits	and	gender	and	we	will	be	measuring	your	height	and	weight.	The	
purpose	of	collecting	this	information	is	to	describe	the	overall	characteristics	of	
the	 study	 population.	 From	 your	 blood	 samples	 we	 will	 be	 testing	 glucose	
concentration.	 Personal	 information	 will	 remain	 confidential	 to	 the	 study	









personal	 information	 held	 on	 the	 participants	 such	 as	 contact	 details	 may	 be	


















This	 study	 has	 been	 approved	 by	 the	 University	 of	 Otago	 Human	 Ethics	
Committee.	If	you	have	any	concerns	about	the	ethical	conduct	of	the	research	you	
may	contact	the	Committee	through	the	Human	Ethics	Committee	Administrator	


















Manager, Academic Committees, Mr Gary Witte
D16/374
Dr B Venn
Department of Human Nutrition
Division of Sciences
Dear Dr Venn,
I am writing to confirm for you the status of your proposal entitled “A survey to assess
dietary knowledge enhancement after watching an online nutrition tool developed by a
New Zealand registered dietitian specialising in diabetes management”, which was
originally received on November 11, 2016. The Human Ethics Committee’s reference
number for this proposal is D16/374.
The above application was Category B and had therefore been considered within the
Department or School. The outcome was subsequently reviewed by the University of Otago
Human Ethics Committee. The outcome of that consideration was that the proposal was
approved.
Approval is for up to three years from the date of HOD approval. If this project has not been
completed within three years of this date, re-approval must be requested. If the nature,
consent, location, procedures or personnel of your approved application change, please
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Mellitus	(T2DM)	
Presented	 at	 the	 17th	 International	 Congress	 of	 Dietetics,	 Granada,	 Spain,	
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Exploring Emotions, Knowledge and Nutritional Support in 
Different Ethnic Groups Living in New Zealand (NZ) with 
Pre-Diabetes and Type 2 Diabetes Mellitus (T2DM)
Zhuoshi Zhanga*, John Monrob, Bernard Venna
a. Department of Human Nutrition, University of Otago, New Zealand     b. Plant & Food Research, New Zealand
Topics E M EA PI I
Theme 1: Motivation
prevent diabetes progressing and complications
spend quality time with families
pass diabetes knowledge to younger generations
Theme 2: Diabetes care behaviours
consult general practitioners and nurses
consult diabetes specialists
attend diabetes group education
search online
read books
discuss with other with diabetes
modify diet
test and track blood glucose
Theme 3: Current diabetes knowledge
insufficient, misunderstanding and confusion
Theme 4: Positive attitude
eager to learn
sense of resilience
appreciation to support from clinicians, families 
sense of achievement








Theme 6: Desired diabetes advice
simple, practical and easy accessible 
culturally appropriate 
be specific
Theme 7: Desired diabetes support






Theme 8: Diabetes care with Internet
search diabetes information
liked its instant feedback
concern information quality
want to use diabetes online education
Conclusion
Emotions associated with diabetic experience varied among 
ethnicities. There was a high demand for simple, reliable and 
culturally sensitive diabetes self-management education. Credible 
online diabetes nutritional education is needed for additional 
diabetes support in the community and to cater for different ethnic 
needs. 
Results
Characteristics E M EA PI I
Pre-diabetes, n (years) 3 (4.3) 1 (2.0) 0 (0) 4 (2.0) 1 (0.5)
T2DM, n (years) 3 (3.3) 4 (27.3) 4 (10.8) 4 (14.0) 5 (11.2)
Gender, male % 17% 60% 25% 25% 67%
Age, 55-74 years % 100% 80% 100% 76% 83%
Diabetes medications
    None, n 3 1 0 2 0
    Metformin, n 3 3 3 5 5
    Sulfonylurea, n 0 2 1 2 3
    Insulin, n 1 2 0 1 0
    Sitagliptin, n 1 0 0 0 0
Introduction
Structured multidisciplinary team input is essential for the best diabetes 
care and prevention of diabetes complications (1-2). However, the reality 
for many countries is a general lack of resources to cater to the growing 
numbers of people with diabetes (3), and to take care of health inequalities 
for diabetes prevalence and outcome in ethnic minority groups (4).
Objective
Explore patients’ experience and emotions involved in living with type 
2 diabetes and pre-diabetes. Collect ethnic-specific feedback on current 
support and expectations of nutritional advice.
Methods
Twenty-nine participants of European (E) (n = 6), Maori (M) (n = 5),  
Pacific Island (PI) (n = 4), East Asian (EA) (n = 8) and Indian (n =6) ethnicity 
in the Waitemata, Auckland, Counties Manukau and MidCentral District 
Health Board areas attended ethnic-specific focus groups. The discussions 
were audio recorded and transcribed. Data were coded and summarised 
into themes using inductive and deductive qualitative analysis.
“You go on to the Internet and you can find that this is good, 
and you can also go to other sites and it says this is all wrong.” 
“Keep to plain English. Don't confuse things. Have you heard of 
the KISS principle? Keep it simple. That is very important.” 
“You don’t really have a lot time, you go in there, and you just don’t have 
time to ask some questions”
“I'd like to know more about 
the food. What kind of foods 
are recommended and what 
kinds are bad?”
“You need to have a reason to want to live 
a long healthy life. For me, I want to see my 
grandchildren.”
“Where to from here? What do I need 
to do to avoid complications?”
“These three fruits are deadly for 
diabetes, they are very high in sugar.”
“The pile of meds I am on now. I don’t know 
what I am taking. Sometimes I just suffer it. 
How do you know what else is going wrong 
inside? You’re always drugged out.”
“I don't really have any diet 
advice that anyone gave to 
me.”
 “All the time I come to see my GP. She 
tells me the same thing, keep doing some 
exercise, eat this and don't eat that. But I 
said, the food that you just told me not to 
eat is not fair.” 
“In old days, everything is fresh. For 
Samoan, fish is fresh from sea, and chicken 
straight no freezer. With these foods, we 
never get disease, no diabetes.”
“We want more 
pictures and videos, 
throughout the 
written things.”
“I want to know what is the 
symptom of diabetes. If I am 
pre-diabetic, I should know 
the symptom.”
“Eat less potatoes, we are 
not allowed to eat potatoes, 
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Potato 200 200 337 112 3010
Rice 200 200 142 112 3010
Pasta 200 200 138 112 3010
Figure:	Incremental	changes	to	hunger	ratings	following	meals
§ In	AUC	pairwise	comparison,	people	felt	less	hungry	[mean	
(SD)]	following	potato	263	(230)	than	rice	374	(237)	or	pasta	
444	(254)	mm.min.	
§ People	felt	more	full,	more	satisfied,	and	wanted	to	eat	less	
following	the	potato	meal	compared	with	the	rice	and	pasta	
meals	(P	all	<0.01).	
§ The	initial	decline	in	appetite	immediately	after	eating	was	not	
different	among	meals	(P>0.05).	
§ Over	time,	scores	of	hunger,	fullness	and	how	much	people	
wanted	to	eat	were	different	between	potato	and	rice	meals.
The	potato	meal	repressed	appetite	more	than	the	rice	and	pasta	meals.	
Using	potato	as	the	source	of	carbohydrate	in	meals	could	be	beneficial	
either	by	reducing	appetite	if	equi-energetic	meals	are	consumed,	or	by	
maintaining	appetite	with	smaller	quantity.
Ref:	P-031
Table:	Meal	composition	
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